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..+ . THE EVALUATION OF A PUBLIC DOCUMENT:

Th“fgase

p)

o~

of FCCAS Marine Radio.Rules for

Recreational Boaters

-

0

3 . . ’ * -

Abstract

‘ The Federal Communications Commission
) revised its marine radio rules for recrea-
. . tional boaters by-writing it -in plain A
. " English and by incorporating various docu- '
ment de$ign principfes. The revised rules
were evaluated by 2 X 2 factorial ANOVA:
J ' One hundred five subjects (formed intc ex-
perienced and non-experienced boater
\ ‘ ' " groups)‘were compared on how well they . .
. used and understood the original and re-
vised rules. Groups using thé revised ' -
y . rules were significantly better in iden- '
. .o tifying the proper-rules. In)ahswering
questiohs about the rules, they todk less -
time to answer questions. They also rated
\ .~ the reviged rules as easier to use. These
results and the implications of conducting
empirical evaluations of public document¥ .’
are discussed. )

w

Introduction

. . Background . ' ' o

¢

The Federal Communications Commissigg (FCCY is the agency

b ~ . ) v L .
. copcerned with regulating all non~government -wire and radio - .

v

communications. .The FCC's sphere of influence;and'resépnsipility

is immense: it overseesgall public and commercial TV and radio
' . . N L x

broadcasts; it regulates interstate telephone rates; and it

o

supervises‘all two-way radio services used 'by police and fire

: oo . ) ) Lot .,
departments and used in aviation ‘and marine oper

e

carrying out its mandate,. the FCC publishes, monit

Y A .
'

T

£

1

"y

%

”

ations.

. .
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-

ors, and énforﬂgs
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. v

+ many thoesands of rules and regulations aimed at audiences ranging

’ . - . : . .
from lawyers and engineers to the truck-driver buying a CB radio.
And, in common with other gqyernmenl adencies, most' of the rules

; . !

and regulations "issued by the FCC are hard to read and understand.
L ) .

{

The FCC has been in the forefront of ,Federal agencies to take

5 -~ »

,

serious steps, to siﬁplify some of its rules and regulations. The

' \

:rules governing citizens band radio' service (CB radios) were

- [

rawritten inte plain Epgiish in 1978. The lawyers who rewrote
) » - ﬁ'-

these rules cémpletely reorganized them. They replaced teﬂﬁﬁica
"words and legél phrases with commoéx;erms. They used informative
headings and tables/instead of dense prose. White space was

liberdlly used between paragrgbhs and in the margins. The CB rules

13

were widely recognized throughout the Federal establishment as a %

-

-model for others in the government to follow in ordeF to make 0

*

. 1 . .
public rules and regulations easier to read and urderstand.

+

However, no empirical evidence was ever offered to support the °
s .

claim that the ‘revised rules are comprehensible or that they are an

. - - ’\
improvement over the original version.

} -

In a second major effort, the FCC revised Part- 83 of Chaptef I

¢

of Title 47 of the Code of Federal Regulations, Wwhich deals wi%h

FCC's marine radio. rules far rebfeational boaters. The FCC's goal’

=3

was to produce a low cost booklet of rules that the 300,000 !

’

recreational boaters who have two-way marihe radios on their boats

-

could use and understand.. The writers extracted information that

[
specifically relates to recreatignal boating from a much larger set
' L] N ’ d .
of rules which also covered radio communication among large

»

~e

-



cpmﬁerciéi ships and vesséls. In revising the marine radio rules
1ntq an ll-page booklet, they followed document de51gn ‘principles
that are-.similar to the ones that' the authors of -CB riglo-rules had
useq This time around the FCC wantgd to know whether the revised
rules, in fact, grg usable, readable, énd.easy to understand, and

!

whether they, are any better than the original rules.
. . k] .

L}

’
- Py R

FCC .staff directﬁx\involved in revising the ‘rules contacted
the Document Design Project (DDP) of the American Institutes for

Research (AIR) for assistance in deve}oplng and conductlng an -

A4
’

emplrlcal evaluation of the rexised rules. The DDP agreed to

provide tecthcal a551stance to FCC at no cost under the pr0v151ons

of AIR'S contract with the National Insritute'of Edué?tion. This

-

contract permits AIR to support selected document design'research
> [ ) - ] -
- . g . M .
/ and development efforts -in Federal.agencies a« cases of putting

.

redearch into practice.

D2 ~ .

“~ L4 4 .
Purpose ‘ ¥ /A\

’ . s ' -
s

+ The evaluation was a collabd3ative effort Between the FCC and
the Document Design Project. Each group had different ends that ¢

‘they wanted the evaluation to achieve, although these ends were

’ . )

+ . -Complementary. . ' ,

. ) .

]

. One major7and obvious 96a1 of the FCC was to determine whether

. all the effort that went into rewriting the marine radio rules,

while continuing to fulfill other day-to-day responsibili;ies, was
L4 "~ - . "
worth jt. Did revising the rules into Plain English and did-. using
, , , . )




) -y

a

- recqmmended document de51gn pr1nc1ples result in an understandable,

usable document°~ Was it any 1mprovement over the ex1st1ng rules?’

f -
The .second goal of the FCC's desighers was more implicit and

politicals They wanted to demonsgfate to skeptical superiors that?

[

the resources expended for fhproving documents are worthwhile

.

investments. It takes cdpsiderable money, time, and staff for
. » .

government agencies to formulate, develop, and appré&e rules and

regulations. Yet, if.ex@sting staff can be trained to Hesign

LY

better public’documents, and if the same staff can evaluate these

doouments and demonstrate that the public understands and is able

~

to use them, then the investment costs become defensible.
For its part, the Document Design Project of AIR had both
- . scientific and practical purposes .in supporting this evaluation.
. t \
As document design scientists, we wanted empirical verification of
. S '
Fhe value of‘widely recommended document désigﬁ”principles,that

wefe‘used in the revised marine radio rules. R¥r all of the’
recommendations that are offered for making documents clear and

useful by countless writing and design "experts," the fact is thaf

there is minimal support for their assertions in the research

literatuge. Thts evaluation woulé help fiil a gap in our knowledge
about the effects of doqpﬁent.design principles.on document users.

At a more applied level, wd wanted to‘tgst the ahility" of .
. . » N
non-research trained government empldyees tordesigg'and execute an

- - : *
empirical evaluation with minimal assistance from experjenced ¢

evaluatord. One of}our mére sobering observations in the 2 1/2

?

years of providing technical assistance to government agencies is
. ¢ .

\ .
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‘that the :vast majority of regulations, fprms; and rules issued

annually by the government, even those tHat direcgly affect the ' ' .
’ r

- -

; ) . . P
well being of-millions Of people, are never tested befoxehand on ° .

the intended audience. Sometimes this is because the Federal
agency misunderstands or is unaware of the concept of evaluation;

in other cases, the Federal agency Believes evilution is too *

complicated or too expensive to do. Because: we firmly believe that

» ¢

* critical public documents must be evaluated if they. are to serve’

people, and because the resources available to support document

_ . . . .. : [ . .
evaluation are likely to remain limited, we were interested in the
N 7

degree to which typical, non-research trained document designers

can plan and execute useful, if not scientifically impeccable,

+
.

empirical evaluations. | .
. e . ‘ | S
~In the remainder of this report we will describe the
' gvaluaﬁion alé%g.the Yines of a conventional research report.
Howe&er, unlike a*typikcal research report, we will intersperse

‘remarks that relate to practical issues of getting‘useful; -

evaluations done in the real world of document design.

The Evaluation Plan

F

L Y ’
. The evaluation paradigm we used was a straightforward
3

comparative, experimental design. Basicaily, the evaluation-

experiment consisted of presenting the subjects, which ip this case

¥

were experienced and inexperienced recreational boaters, with
. , ,

. . t
‘either the  new or old marine radio rules. We then asked them 134

test qUestionsfthat concerned information they had read in the

"




rules. We compared the’performance of the subjects on this test in

order to detect any differences between the new and o©ld rules, 1
1 . }
|
|
|

With this overview in mind, we ndéw'describe the elements of the .
P .

. evaluatiofh plan in more detail.
v \ ‘ ' - *
. The Sample of Users L ‘ ' : LY
o, The proper subjééts for this evaliiation are the-kinds 'of «

s

people who woulAd be'expected.to Use the marihd radio rules while

. -

[

i boating. This breaks gown' into two distinct audiences: . , ‘|

-~
1 8 = o ’ ]
expetienced recreational boaters and inexperienced boaters.

1 . . - <

.'Moreover,, given the cdnstraints in resources and time,' the subjects
5 B N '

~

- had to be drawn from populmtions convenient to FCC's document

: designers., <0 ) ) 1
. v »‘ -
v ]

Experienced boaters were rfeeded because 'the reviéed marine

P

.- %

radio rules will replace the ex1st1ng rules and we wanted to test

.
-

whether faﬁlllarlty with the o0ld. rules helps-or hinders N

understanding the new rules, Inexperienceg boaters were needed

rs

because new owners of recreational hoats also will be expe€cted to
use the ' new rules. Wevcosgd not presume that all boaters have
prior experience with either marine radios or the existing rules so

we wanted to test how well inexperienced boaters understand the new
' h ]

FCC rules. ' . E

. s $
The experienced subjects were 53 male members of a Power

Squadron in the Washington, bD.C. metropolitan area who volunteered

to.parti§ﬁpate in the evaluation. The :Power Squadron is an,

e . ’
organization of jboating enthusiasts who own their own recreational
} b ' .
~ F

Q ‘. ' ’ ’ 6 ,9




boats and have extensive boating and marine radio experience. We
~\‘ - .

refer .to these subjects as the "Power" group. .
- . {
’ f

-~

The inexperienced subjects were 52 people recently employed by.

Al

. -

°

the FCC LicgnsL?g Division at Gettysburg, Pennyslvania. This group

‘ 4 . ’ : .
‘was predominantly female (48 out of 52). None had any experience
. R . . ]

*

) . ) ¢ ) . )
»with marine radios or with recreational boating. For convenience,

we refer to these subjects as they"Gettysburg" gréup.'

The sample thu§ consisted of 105 intended and poteﬁtial users

. » . .
of. the revised marine, radio rules. The sample admittedly failed to

~

meet the established norms of scigntif}c reseérch——e.g., the

+

subjects were not randomly drawn from their ‘respective populations,

>

there was an uneven -distribution of males and females.
4
. Neyertheléss,Awe believe that the makeup of these groups was

sufficiently representative of the potential audiences expected ta

use the'marine radio rules.  [The sample was suitable for meeting, ,

N .

the essential requirements:of the evaluation.

. .

' The Materials

- 1

-~
“

5 -

01d Rules® The "0ld" rules consisted of 49 pages that .

’ ) * - B - N ~

, contained informa?ion related to the use of marine radios:in

— {

reérgqgional boats. These pages were taken from a largef-bolume of,

Part 83 of the origi%al regulations. An index was specifically
. . - ,

*

créated to help the subjects locate particﬁlar rule’’ in the 49"page
* document. A sample page of the 61d rules, written in typical

"bureaucratese," is shown ,on the next page.
- , )

, S @
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83.115 Retention of radio station logs. .

- ' (a) All station logs which are rpqul{ed under those provisions of this part .

- “?' N pertaining to the particular classes of starions eubject to this part 'ghall be y
recained by the,licenses for a,period of mne year from date of entry and for such - ,

additional periods as.rgquired by the folioving !ubparagrapbs' . .

. . (1) Station logs involving.communications incident to & d!streso .

‘ . or disater shall be retained by the gtarion licensee for a ! '

i . ) period of 3 y ears frqm date of entry;- ° ‘

~ (2) Station logs which include entries ¢f communications incident 4

to or involved in an investigation’by the Commission and con~

i cerning which the station licehsee has belen notified sKall be’

’ , v . retalned ty the station licensee until Such licensee is speci-

fically authorized in writing by the Commission to destroy them; .

(3) sStation logs incident to or involved iy any claim or complaint s . af
of which the station’licensee has notice shall be. retdined by"

< such licensee until such claizm or complaint has been fully B

- satisfied or until the same has -been barred by statute limiting , -

the time for the filing of suits upon such claims.

\ ‘ . - Note: See Part 42 of this chapter concernlng preserv

vation of records of common carriers.
Tb) Station logs shall be made available to an authorized represencat?ve
of the Commission upon request. ‘
(c) Ship station logs shall be fully completed .at the end of each voyage ¢
and before the operator(s) (or otHer person(s) responsibleYunder the’ applicable - -

. provisions-of this part ) leave-the ship. Unless otherwise authorized by the

applicable provisions of this part, the radio log currently in use shall be

kept by the licensed operator(s) of the tion and during use shall be located

at the principal radiofoperating rocm of the vessel. At the conclusion of eackt.

ocean voyage terminating at a port of the United States (includes Puerto Rico, .

and Virgin Islands), the original radio log (or a duplicate thereof)’ dating from

' ’ L4 the last departure of the vessel from a U.S.-port shall ,be retained under proper . ' §~N

custody on board the vegsel for a suffcient period of time (tot more than 24 ° '

hours) to 'be available for inspectfon by duly authorized representatives of the

. ot Commission. After reteftion on board the vessel as herein stipulated, the ori-

* ginal log (and the duplicate log if prbVided) may be filed at an established

N shore office of the station licensee, and shall be Jretained as stipulated by . .

paragraph (a) of this section. -

Note: Duplicate logs are not required by the
provisions of this paragraph, unless the e .

- original log is removed prior to opportunity

. . for official inspection. . ~

. * {d) Logs of ships of the United States containing entries required to be

N . made by reason of the Great Lakes Agreement or 83.368(c) of this part shall be
N kgpt at the principal radiotelephone operating location while the vessel is ot
being navigated. All entries in their original form required by said agreement . .

_‘or 83./368(c) shall be retained on boayd the vesael for s period od not less than 1 ' .
one month from the date of entry. After retention on board the vessel as herein
stipulated, the entries sghall be filed at a plate where they will be comuission
upon requent, and ghall be retained as stipulated by paragraph. (a) of this - I
gection, \

A Example of 'Old” Marnine Radio Rule,
»

*
.

ERIC + = L ~ | \
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Aruitoxt provided by Eic:

RIC

-

; v % -
' New Rules. The revised rules that were developed by the FCC
v, ) . L ) o / :
consisted of ah ll-page booklet organized into 22 rules. The new

‘rulegp covered the same contedt areas as.the old rules, but were

completely reorganized, redesigned,

of thé new version.{s'shown below. Note that paragrapﬁ 83.115 from -

a

P

Y

and rewritten.
/

A sample rule

.

the 0ld rules and :ule'is from the new rules cover the sa*e issues

NN :
(keeping radio logs) ... ) s

A

'
~

VHF Manne Rulé 15

T
Do | have 0 keep a radio loé? vt

(a) You must keep a radio tog Assadio log rs
2 book 1n'which you keep information about
yourradio The radio log must.be neat and
orderly Each page of the log must be num-
bered signed by the operator and show the
name and call sign of your boat. You must ‘
keep your radio log for at least one yesr after
the day of the last entry in the log :
(b} You just make the faliowing entnes 1n )
youf radio fog R N
« {1) Each distress {(MAYDAY) message you
send or hear
(2) Each urgency (PAN PAN]) or salety
8 {SECURITY) message you send and
v {3) The winstallation and servicing 9! your
radio
(c) For more information on cistress mes-
sages urgency mesiages and safety mes-

— - '

_J

Sample Rulg from FCC’s Revised Marine Radio Rules
for Recreational Boaters: !
- . A . &

(.

-

sages see VHF Marine Rule 19, \

.
£3

™

] . 3

Performance Test. K All . subjects were administered a test

designed to measure

.

o

their comprehension of the rules. The test

.
[}

. . oS, .
consisted of 13 questions about various aspects bf marine radio
. ! *

.operations.,  The questions represented important and frequently

N

occurring situations where the regulations ought

-

'Since subjects did - not have tg»;%ad all sections

to be able to answer the qhestions, the test was

L4

‘However, we

L

believe the test provided a swide range of typical

to be consulted.
. e
of the rggulations

f F*
not exhaustive. -,

7z

situations.’ ;As such, the experimental results could be géneralized

o

. 9

12

.
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L . ’ ?
.o any other sample of questlons that might have been chosen. A <
‘Sample test questlon 1§ shgown be%ow C -« ‘ i
4 v . > Iy - . - (_ N
#\“ ‘ ' i . ., P‘ - ’ 1 ’
. Thomas MiNler is llcensed to operate & marine '
: radlo aboaxd his rec¢reatipnal boat. He then
.4 - -sells his Poat to a ndighbor and tells him tRat .
o, . the ship sh®tion license goes with the boat. .. A
Yo, < Is Mr. ' Miller cprrect? \ . , ’ ) ;¢ ‘
Yes or No (circle oney i e T
L : Why-oéghhyfnoﬂé o S .

( - . . ‘ . " . L,
-+ Each test question required subjects to first find the
. , _ . ; . ..

,appropfiate rule peftaining to the question and then apply its
p;ovisions'to the question. Several quéstlons had more than one
part. .fn'all, there were 20 ﬁossible “points:” Thus, a subject

Wﬁo answered all the questions completely and accurately scored 20

on' the test; ‘those who answered fewer questions or answered them
less accurately received lower scofes. The sub]ects also noted ‘the-

time when they began each question and when they flnlshedf3 The °
’ . . 7 . : : '
" complete test is pregented in the appendix.

- ! N f i A
3 . y 3 * ) J
"Design and Analysis R

- , Y r 4

.Aé The design of the experim%pt reqhired'all subjects to answer '
!

the same:questions. mhe 2 X 2 factorial experlmgntal deslgn (2

1

-

levels of experience:- and 2 forms of rules) i’s dep;ctdh in Figure 1.
~ ' a

,

.
» M.
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New Rules Old Rules
. - Y
. Gettysburg . ES \
{Inexpefienced) '
) ~, s 1
» 4 . .
- ” ° . / . >
L
* N ~  Power' C ,

{Experiesced} | | . L

L4

Figure 1. Experimental design uséd to evalugte ECC:s?

revised rules for recreational boaters. [a

.

The Gettysbirg and Power groups were tested separately, at 7 .~

different times and locations. Each subject was randomly assigned

?

3

to either the new or old maring.fadio-rules and given a cop%jof the
13-questjon test. The subjects answered each test question “in
sequence; they used ‘the -rules to-note the particular rul® that was

appropriate for each question arfd alSo to answer the duestions

themselves.. Each subjébt also recorded the time téken to complete
. . \ .

each of the 13 questions. This was done by using-.wall-clock time,

rounded offbgo the . nearest minute. Finally, sgpjééts rated the
’ L)
-
ovegall difficulty they had in using

v

the marine radio rules. ,

’
. ’

In analyzing these data, we fi#St described and summarized the
. % ™

i

results obtained for each of these measures. We then applied the

analysis of variance:(ANGVA)sto determine the direction and degree
of difference in the measures for each Froup. Finally, we )

) ' t
conducted a "secondary" analysis ,that examined the patterns of
« *

V .errors made by each of the groups. °

’ e
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v

The-rationaTe for these analyse® rests ofr\the relationships
. L ’ z 7
among the performance measures collected and the underlying concept
that they dre assumed to reflect.. TIn this case, we assumed .that 7

the q?pendept measures——number ©of answers correct, number of rules

correct, tlme per questlon, and ratlngs of dlfflchEy——were valid
“reflections of the readablllty,vunderstandablilty, and usefulness
» - ‘<
of the marine radlo-rules. *The statistical tests we conducted were

merely "checks" to determlne the probablllty thatt any result cjuld

\
have,occurred by chance. ’
. . ) " & - : ' ’ ’
’ . o . : B
Procedures . ) “
—_— + »
- _ . e

-~ * * ‘
The. subjects were ruﬁﬁln large groups. After they were ‘

,
seated each person was glVbn a packet J? material at random. The

. -

packet contalned either the old or new versions of the rules and

the test.* . . . ' '

? .
- Y

The FCC administrator explained the purpose of the study. The
group was instrueted s@ybeéin wdth question #1 and to note the!
particular rule that 4pplied, answer-the question by reading the
appropriate rule, andsenter the time taken’ to complete the questien

to the nearest minute. A large wall clock visible to the entire
. . .

group was uséd for timing. Following question #13, the subjects -

rated the version of rules they used for dlfficdlty. The subjects

*

worked through the questions at their own pace. When the re

group/had finished, the FCC administrator collected the les and

-

tests and answered any questions.

a

=
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As we noted earller, the purpoSe o) he evaluation was to

e .

ascertain, hether the, rev1sed marine radlo rules are comprehen51ble

and usabley and*to test whether they are an 1mprovement over the

El

. P
original rules._ To help us make these determinations, the

DT
evaluation generdted four dlfferent scores for each subject:

‘ o A:;‘ ’ " f\ e ’
o ® The nquer of answers correct (out of” 20)——a measure of |

comprehen51b111ty. »
. ™ )

A

e The numberabf’rules correctly identified (out of 13)--a
measure- of both usabLllty and comprehen51b111ty.

e The time needed to answer each questlon*—a measure of
usablllty., . <
. k .

. ® An overall gtlng of difficulty in using thé rules=-a
measure of bbth usability and comprehen51b111ty. ) "

~ " . 7

Table l on the next page presents the summaqy ‘statistics of

the results, obt&lned from the exper}ment. We w1ll explain Table 1,

=

«
before procgeding to the specific analyses of each dependent

~measure. i . . ‘ » .
’ . A

- e - ""

Section ";\" of Table 1 summarizes the number of test questions
v ?_ . , . i &
answered Cérréctly. The first two columns-‘illustrate the total

. N n
numbér of po#sible correct answers and the actual number of correct

b
-

answerg for each group of‘subjects. For e%amp}e, the first line of

Section "A" shows that out of the 500 possible correct answers for

+

the Gettysbdrd-Old group (i.e., W0 scorable test;po}nts X 25

: - \ \ , , s
subjects = 500), only 304 actually were answered correctly. The

X . . .

) d B H 116 ' -
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TABLE 1
Bagic Descriptive Infopmation

A: Test Items Answered Correctly

-

Y

Number of Numbers Mean
Subject Standard
" Group - PA%sss:vtgfsmrrwt égfxce:f? ggr’?ebcir Deviation
Gettysburg - Old ~ (N=25) ¢ 500 .. 304 8 54 ©L321 0
-Power - Old (N=25) 500 422 1278 . 378
Gettysburg - New  {N=27} 540 537 17 26 261
Power - New {N=28) - 560 - 549 16 45 353
Combined Otd (N=50}~ * 1,000 \ . 726 (71%) 1066
Combsged New (N=55) 1,100 1,086 (99%) 1685 _
8: Rules Identified Correctly  * |
Gettysburg - Old  (N=25) . 325 < 203 6 60 236
Power - Oid {N=25)" 325 . 238 " 6% 323
Gettysburg - New  (N=27) 385Y 346 . 1115 168
*Power - New (N=28) « 364 336 980 340 )
Combined Old  (N=50) 650 ' 481 (67% 678
Combined New (N=55) 715 682 (95%) 1047 .
ﬂe Per Question (Minutes) )
, bRt MM
ﬁnswered Each Question Deviation
Gettysburg- Old  (N=25) 226 351 147
Power - Old {N=25) 225 243 122 ! ,
Gettysburg - New  (N=27) .. 322 173 063
Power - New {N=28) 319 150 - 058
Combined * (N=50) 478 297
Combmeq,New (N=55) 641 1.62 -~
D: Difficult Ratings (5=hard, 1=easy) ’ [~ }
- * : Mean : : I- '
Dif ficulty hd
Rating
~
Gettysburg- Old  N=25) 457 -~ ~— .
Power - Old {N=25) 422 . - T
Gettysburg - New™ {N=27) , 200 .
Power - New’ (N=28) X 177 .
Combined Old (N=50} 439 y
Combined New {N=55) 188 ' i
T e
. P
14 1w ' *
. - . K2
’ Neaw, . 2
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- - . B
third column shows the mean (average) number of questions answered

cor:ect}é per fdbject. The fourth column presents the sﬁandara

t

-

deviation for each grQuE;J/Zhe major compa%isfbn of interest, the

performance of subjects using the new rules vs.' those using the q
. . . ‘ *

.~

old Sples, is shown by the "Combined New and ola" headings.

' Section "B" of Table 1 summarizes ‘the numbe; of rules .

correctly identified by the su?jects and contains the same-

-]

)
¥

ingofmation as Section "A.,"

Ségtion "C" of Table 1 summarizes the amount of time (in
L]

minutes) taken to answer the test items. The first column shows

’

the total ngmber of questions answered by each group. ‘The second

column presents the mean (average) number of minutes takén to

-

answer each question for each group.
L J .

AN
Section ""D" presents the average rating of difficulty each

grdup gave to thé version of rulesy-assigned to them (5=hard,
. N .

‘d '%
l=easy). . - s ‘ -

N

. ' L B .
On the basis of Table 1 information alone, it is clear "that

there are performance differences between subjects using the old

rules and those using the new rules., We discuss the statistical,

L]

tests used to evaluate the significance of these differences next.

-

~
.

Questions Angwered Correctly , //

/
P

Table 1 illustrates that subjects using the new rules answered

* 1 . . A ~
‘more test questions correctly. Those using the new fules scored an

average of 16.85 points (out of 20). compared to 10.66 points for

.g v o

. 15 :
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those usimg the old rules. Fiqgure 2 graphically displays the

. differences in ‘performance for eac?/ﬁfoup. It is clear that both

. 4
- , . 20 — .
~ &
§ 15 |- -~
Q
(8] 3 € -~
Y 4 g i
E o %
g -
)3 /.
) 2 .
€ s
. Z , -
% 0-—~~ — —0 Gettysburg
0 | 1 !
, -\ Old Rule New Rule . :
N Figure 2 The average number of questions answered ’
. *’% Torrectlysfout of 20} by using old and new recreational /
~ 1 . boating rules.
. - J
: experienced aud inexperienced boaters answ%Fed more items
; N
~ corrrectly with the new rules. As might be expected, the
experienced boaters performed better with the old rules (Power-014d)
» \
than,inexperienced boaters (Gettysburg-0ld), but this difference
disappeared with the use of‘the.new'rulés.‘
. [4
i . B
Results from the analysis of variancé® (ANOVA) indicated that: '
- ' ;{ , ’ . '
. ® The difference between the 0ld and.new versions of the
rules was statistically significant, F(1,101) = 91.85,
p<.01. 7' . o .
= . £ .
'] ) .
‘ ‘e, Thé difference between the two groups (Power and '
Gettysburg): was statlstlcally 51gn1f1cant, F(1,101) = 7.03,.
. : p<.01l. o '
s . - ;
@ The interactidon of groups and rules was<sign1f1cant,
F(1,101) = 15.29, p<.0l.
<
\ LY
¥
. . Our intérpretation of these results is straightforward. The .
b ot O ‘ :
. 1rc N
" . . 16 r A:) v
L \) ‘ ‘ * ‘ - 3 :




P . . '

. f .o . N
. .

revised rules are significantly superior to the
a
of answering test questions correctly. Moreover, inexperienced
3 v
§ .
boaters are jUSt as successful as experienced boaiﬁrs (in fact, a

gld rdles in terms

little Qgtter) in their ability to use the new rules to answer the

test qbestions. ’We conclude from this that the new rules are n

comprehensible. e

: - % ' '

Rules Identified Correctly ]

: ‘ /
’ 4

Figure 3 shows the average number of rules each graup,

¢

identified correctly when using the new or old rules. The subjects

[y

. ) % . . .
using the new rules correctly identified an average -
]
13 - s
- % -
\ 2
. £ 10 s
o
o ‘'
2 .
8
) 3 -
‘ ( R I
o
. \ o : ‘
. o ( .—-—-—0 Power s
¥ ‘é . ) T o————-—o Gettysburg
N—\\ >
. . -~ .09 ] ]
. \ ,Old Rules New Rules
e 1 .
- , - A

{
Figure 3 The average number 6f rules identified .

eovrecnt&y,lqm of 13} by using old and new recreationab” *
. ' boati 1 ‘

2

) ~
of 30.47 rules (out oi 13) and those using the old rules an. average.

of 6.78. This dlfferEnce is statlstlcally 51gn1f1cant, F(1,101) =

46.85, p<.0l., Thus both experlenced and 1nexperienced boaters were

better able to locate and idenéify the correct rules needed for

/e

answering questionswith thgdnew rules. The groups did not differ

in the?r-ability to flnd the porrect rule, and the. 1nteract10n was

: 1 _— 17 . ~

5 ‘ - 20
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. « L.
not significant. A reasonable interpretation of this finding is,
- ¥ \ - , - ‘.

that the new *ules ‘are more comprehensible and’ easier to use.

v

L) ~ . I

v

v

2 . ’ . .

-

Time to Answer,

Figure 4 shows the average amount of time' taken by the .,two

groups to answer each test question using the old and new rules.

Inckuded in this is the time taken to read the questions, locate -

. 'the pr%é;r rule, read the rule, and answer the guestions.

» i

) — 2 .
” 4 :
H /
5
£
2
E
o
2 -
e k3
a
G
a
o . 3
£ 1 : ————=@ Power . 7
i .
- , O~ — 3 — -0 Gettysburg
-4
& . 0 | i N _ £ T
- Old Rules New Rules
i A
x5 . .
Figure 4 The average timp taken to answer each ¢

test question using old and new rules

.
— 14
+

!

Subjects using the .new rules took significantly less time to aAs%Sr
test qhestiqns {l.62 minutes on tﬁe average vs. 2.97 minutes). In

addition, The Powér gbup was significantly faster overall and the

interaction was-*signifieant (the Gettysburg group improved more

‘

than the -Power group). These’results were all predictable because

"the 49 pages qf the old rules inhefently are more cumbersome and

i

time consuming to use than the 11 pages of the new rules. The

=

Power groups could be expecéed to work with the'ola rules faster

. P .
-

. *‘ 18 21

(4




. ' '
5, . due€ ;o prior experience, The results support the conclusions that

- £he new rules are more usable for necreatidnai boaters. -
) A}

A .
Difficulty Ratings -

[4
v f " -

d//‘ All subjec%s rated how difficult it was to use the partieular
P .

+set of rules that was assféned to them. The rating scale ranged

from 5 (haYdsto use) to 1 (easy to use). Figure 5 shows the

s differences in the ratings given by the two groups.

*

¢ {Hard) 5 — . :

& ’ ’ \
c
5
o«
. Z
3
L
=
8

+
' ¢ JO-=——0 Gettysburg ’
{Easy) 1 1 l
. ’ . Old Rules New Rules ol
Y ' )
> . . o Figure 5. The average ratings of how difficult

it was to use the new and old rules.

6 . .
It is clear from the f{gure that both experienced ané inexperienced A
+  boaters judged the new rules easier to use, This result was
¢ L e
L)
' statistically significant and. supports our interpretation that the

Y

new rules are more usable and more comprehensible. >

-

Secondary Analysis: Errors

¢

Y]

L]
\

\ . .
. We conducted an additiopal analysis of the types of errors

-

) made "by the different‘subjecp groups in an attempt to better 2

S

. . .
-




. , W -~ .
understand the differences’ in test performance. Tﬁelsubjects could
make three types of eErors on the test: ° -, b .
/. . -
X Type 1l: The subject could answer a questlon correctly, yets
. give the wrong ruleg ‘ ..
X ‘ L M J (’ .
Type 2: The subiject could answer a gquestion ancorrectly, put
glvewthe right rule, , . . .
\ b .
Type 3: The subject could get both the question and the rule
- ‘ wrong.
’ .
Table 2 shows the proportion of errors of each type for the
different subject groups. For example, of all errors made by the o,
Gettysbu -New group, 30% were of the Type 1 (rlght answer, ﬁ?@gg
rule), 38% were of the Type 2 (wrong angwer, right rule), and 32%
?kre of the Type 3 (wrong answer, wrong rule).
i -
TABLE 2 . .
Proportion and ‘Type of Errors by Subject Groups
Subject TYPE 1 ERROR < TYPE2ERROR TYPE 3 ERROR
Grous (Right Answer {Wrong Answer, (Wrang Answers
. . Wrung Ruie) Right que) Wrong Rule)
Gettysburg Oild  _ ° e (1)° . 19 ' (38) ' 75 (147) .
Power - Old 28 (53) 12 (23) 60 (114)
! Gettysburg New 30 (24) 38 (31) 32 (26)
Power New. ' 36 (43) 24 (29) 39 (47)
* Nurnbers in farentheses are the actual f:c'()’uonuos of each lym: of error .
- . . - , .
' J
- . o N .' ™ -
Table 2 illustrates several interesting-performance patterns.
* . ) N
The first is=thé pattern of errors made by subjects who used the
=
/ 23
- . 20




old regulations. The Gettysburg-0ld subjects made véry feQ of the

first typé of error (right answer, Wwrong rule). This indicates *

G%at these inexperienced subjects really did not know much aBout
. .

marine radios. Furthermore, this finding adds support to the

validity of the test in that subjects were not ‘able to "guess"

s

_ correct answers. T1n contrast, the Power-0l1d subjects, who were

-

experienced boaters, were able to respond correctly, despite using
the wrong rule. This, too, is an indicator that the test asked

’

"good" questions because if experienced marine radio operators

-

could not answer amy questions, .ft would be possible'to arqgue that |

the test was unredlistic. 5 . . -

-

AN .
increase in proportion of Type 1 errdr (right answer, wrong rule)
r 1

for the Gettysburg-New group as compared to the Gettysburg-01d

Another interesting pattern shown in Table 2 is the large )

group. A possible interpretation, of this unexpected{finqing is
that the Gettysburg—New s;hjects.were able to read through the - -
entire pequlation and thereby increase their general knowledge of
marine radios. Thus, they were able to aﬁswer some dquestions

correctly despite going to the wrong rule. S
.. £

—~

- A final g?ttern of interest in-Table 2 is that Pype 2 errors
.Y .
(wrong answer, right rule) still occurred with the new rules. This
suggests that there are still some probiéms with the new rules,

even with all the effort that went into writing-them in plain

English and in redesigning them. " .




"evaluation. On the one hand, we both were interested in knowing

. ' 0
.Discussion N

_We pointed. out earlier that'both the FCC and the Document

. . .

Design Project ha& two somewhat different goals ‘for this

"y

N

'

whether government rules that were writternr in plain English .and
~ ’ L4 N - .

. A )
that 1ncorpora§gd other document design principles were

understandable and usable, and whether the revised rules were any

— »

_\g/,//?aqtter than ‘the original ones.

/ ¢ -

$ - -
On the other ha?d, we both were concerned about the degree to

which non-research trained document designers could carry out a f

®

useful evaluation of a public document. The. FCC document designers

were looking for evidence that demonstrated that they were capable .

of.developing readable rules and regulations and that also could be
N ~ - ! \/
used to convince their superiors of the value of document design

.

activities. The DDP wanted to monitor the entire process of

’
’

non-evaluuators conducting an evaluation in order to find out

whether they could do it and to learn more about how ¥o help other

non-research . trained document designers conduct eppirieal

3

! L

v 0
f

evaluations.

x>

Are the Revised Rules Clear®and Usable?. N
RN A M .
. ' , A

The statistical evidence generated’by)fhe‘eyaluation on all

.

- . . . . .
four dependent measures supports the conclusion that subjects using
the new rules performed far better than subjects using the old

rules. More questions-were answered correctly, the correct rules

1Y

A

S 22 QU




M
.

. LN . ) . ‘ . * .
were identified more often, time per question-.was faster,~aLd the
new rules were judged easier to use. Moreover, these effects wgre ~

found with both experienced and inexperienced recreational boaters.
. - ¥

Even on measures where experienced boaters had an advantage by

* < (‘k "
virtue of previous exposure to or knowledge of the~old.regulations, \\

“

the advantage disappeared with the new rules.

,The,evaluation‘strongly suggests‘that the FCC group that
revised the rules met their overall goal. The revised rules are

indeed usable, readaolé) and easy to understand by the kinds of

'people expecteﬁ to use them., In addltlon, they are ‘superior to the
s

exlsﬂﬁng rules. The use of simpler language, distinctive head&ngs,

L ’

log1cal presentation, and the elimination of fechnical jargon and

] . .
superfluous information does maKe asdifferehce. We do not know

whether this increased clarity is cost-effective to thevgovernment

v

~

in terms of the time and expense ta to revise the rule. Neither
reduced errors and accidents

do we know if the neu rules result

by boaters, or if they resulted in 1ncrea§td good will of citizen

boaters.. This study did not examine thesetlssues. Yet, it would e
< . . ’ .
be Ward to argue against the value of a set of govérnment rules .

- -~ . ' ~~ » .
that- had the. demonstrated effect on users that the FCC's 'marine

+

radio rules had. ' ¥ Tt

Tne‘implioitions‘are clear: government regulations can %e
improved and g¢an be made more usable and compéehensible for‘tnéir
users. Similar) results could occur by revisinggother cumoersoﬁe

.publit documents, not only within.the-FCC but in othef‘government'i //f

-agencies as well, |

¢
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Is the Evaluation Useful?

>

The answer to\this depends ﬁpon the. answers to still further

Yo

guestions.

4 4 -

AN

Useﬁdl to whom? Tc the FCC? To DDP?
M ~

From the FCC'$ pbint,of‘vfew the evaluation provides direct

x N ;
clear and

&

o . - % - . . .
and consistent evidence that the revised marine radio rules. are

usable to Eiperienced and potential recreational boat

uy,

——

~This evidence is independent of any personal

.

.

-

~

~

\opinion about the

ers.

quality of the revised rules or of any personal feelings about the

value of the

a
plain English movement. What the FCC does with the

LY i

information generated by g;;g*éyaluation is up to the revisors of,
the marine radio.rules and the appropriate FCC decision makers. As

document designens and evaluators, we would hope*that the success
X )

of the effort both to rewrfzg'aqd to evaluate rules will spu?-the.

FCC and other .government agencies to conduct similar projects.
~ > 7/ -

. g
&

From the DDP's point of view the evaluation is a success. We'

beﬁieve that the expgrience has 'shown that noh-research trained /

«document designers'caﬁ\e}an and conduct’ a useful empiri?il/,izzlh

evaluation of a publié‘document. We believe that typical document
. ‘ ~ . ;
designers can learn how to carry out all essentdalreyaluation

= & hY

tasks, with the possible exception of data analysis. , They can
Jdearn to identify the;éurpose of an evaluation, to articulate the

value of empirical eyaluation, tq idéntify the appropriate sample
l . ‘ ‘ . .
of document users and secure their cooperation, to design suitable

per formance measureg, u:dﬁplement standardized data collection
. & . 3 »

* [

aptivipies; 4nd to inpérp}et the significance of sany findings for

£y
-

fupdre degisions.

;Y
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TIME-BEGIN :

TIME FINISH. :

7

\
1. How must you identify your station when your are

communicating?

(a) By 'tpe name of the vessel.

(b) By the vessel}s state registration or
documentation number.

(c) By FCC call, sign.

(d) By FCC call sign and boat name.
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TIME BEGIN: ~ I : g Ca
¢ FIME PINISH :5 .. ¢
; : . ¢ . R 2
. ) ’ = r, ‘ _'
2. Wher must you identify your station? e U
% (a) At the beginning of a message. ~
’ * (b} At the endgof a message. ,
(¢) At both the beginning and the end of a
message.
. (d) Whenever you change channels and at the ,
, end of a message. ’ ' .
. - . ' ; . ‘ -3 ‘
RULE SECTION:
. w"‘ ¢ i : ! »
\ { ~
. i =
4
1 . &
[T
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TIME BEGIN : : .

TIME FINISH : o g - .

’ . !
.
.

.

3. Do recreational boaters have to keep-a radio

log?

& v “ R
Yes or No (circle one)

- . \f
RULE ;SECTION: g
e ———

\\4' P /

Aruntoxt provided by Eic:
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© 4. What fust you enter in a radio log? S ) ‘ .
R 4
N

- \ ¢
' ) e
/k
RULE SECTION: . ,
¥ * .
- B
- . 3 . .
t . i S !
“‘ A . \ N . -
a Al -
—~ \
¥ ' |
R
¢ L] ~ i
' [ -
, 4
LY [
L™
LY
. g ‘.
v ! »
{ / A
. .
’ N > )
‘ {
/“ 4 - v - . . 14
. y ,
d 1
*
- s
i




TIME

BEGIN: :

FINISH: = . ‘ '
o , , ¢

. ' ) )
Thomas Miller is licensed to operate a marine radio
aboard his recreational boat. He 'then sells his

. : = . .
boat go a neighbor and te£lls him that t??/§hip
. Y ‘

., Gy

station license é?es~Wi£h tﬁe boat. Is(Mr. Mill?r
cor}ect? ' l l ,
Yes‘or‘No (circle one) .
Why or Why Not?
. ' . (

1 A3

1 .
RULE SECTION:

e
. ) |
7
¥ / 0 .




TIME BEGIN: H

‘. i v
. TIME FINISH: : ,

o ' . '
6. - If Thomas Miller's ship station ;}&ense expired
- yesterday but he has applied for repewal, can he
still operate his marine radio? - )

%es or No (circle one)

P2

P

RULE SECTION: ) f |
’ e
= A IS
-
"‘ ' ]
: ’
. . ~ : .
»
# =~ \ -
' ;. 4 »
) ’ i
/ o ¢ )
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TIME BEGIN: < : - .

TIME FINISH: : . \
. 7. You are on a trip with several 'other boats from °
your yacht club and wish to remain in contact
with one another. Since everyone's radio is equipped

Y] / ‘ .
with channel 6, you agree to use this channel.

-

Is this permitted?
Yes or No (circle one)
‘How about channel 68?

Yes or No {(circle one) r
A N

v

RULE SECTION*-




b

TIME BEGIN :

TIME FINISH:

S . : e . .
8. You are pgrticipating in an overnight cruise with

7 L )

several’other recreational boats.' Which of the

4 4

. . t N
following channels should you use to talk to one

another:

(a) Channel 12.

"\

(b) Channel 58
(c) Channel 22

(d) Channel . 6

.

. . e
RULE SECTION:

*




- TIME BEGIN: . : - '

TIME FINISH: , B

9. Thomas Miller's marine radio has recently'broken: -

Is it legal for Mr. Miller to repair his radio

—

himself? o . ’
Yes or No (circle one)

If No, then, who must repair it?,
’ rd

Y . . 2

" RULE SECTION: - ’

t

- ’ A -
- .
N ) % -
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TIME BEGIN: : .
r B = ‘ -
\\ TIME FINISH: éi/
] "~ ’ - ’
. - 10. Thomas Miller recently decided to’ put a marine radio T 6

on his boat. What FCC license or ltcenses does he

5

need? .

i/'“ . <

{ ’ - )
RULE SECTION:




-d.l . , \,
TIME BEGIN: :

TIME FINISH: v 2

'11. what form or forms should Mr. Miller use to apply

' ! 0 . . ’ 0 ’
. . for his license or licenses?
} . i
¢ .
‘ RULE SECTION:-
v
) ’ *
. .
“ e N r ]
-
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TIME BEGIN: : T !
. 2,
TIME FINISH: : . *
-1 ' t
! 12. Thomas Miller is operating his recreational boat . \
and sees a floating log which is a hazard to navie , - ' __
gation. He wishes, to contact the Ceoast Guard to
¢ report this hazard.: What chaﬁnel or channels should
he use?
. (a) Channel 22 . .
. (b) Channel 13 . ‘
- o ‘ \
Yc) Channel 6 ~ R
N ' _\\'
(d) Channel 16 ,
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13, Which -emergency signal would Thomds’ Miller use '
if he wished to’ warn another vessel of -a '
; . ‘3 N ' - —_—
LT N naw/igati.onal hazard? . ~ . - = .
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14. Did. you thipk these rules were-- (check one) .
.- v&®y Diffidult to Understand:
‘ ' Difficult to Understand: ,
. ‘ L ) ™~
Of Average Difficulty: . - . SN
\’ Easy to Uncfierstand: :
. . °j Very Easy to Underst&gd: : -
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